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Abstract (Basic) : EP 274151 A 

A process for producing polyesters by aerobically culturing 
microorganisms with nutrient limitation is characterised by culturing 
Pseudomonas oleovorans (PO) bacteria under aerobic conditions in a 
nutrient medium contg. an excess of a carbon source, and a limiting 
quantity of at least one of the other nutrients essential for growth, 
the carbon source comprising at least one assimilable acyclic aliphatic 
hydrocarbon cpd. and if desired, recovering the biopolymer formed from 
the cells. 

USE/ADVANTAGE - The structure of the biopolymer can be easily 
controlled by selecting the substrate. Polyester type biopolymers can 
be produced with side chains whose length can be varied in an 
adjustable manner and which may contain a terminal double bond. Owing 
to the terminal double bonds, the resulting biopolymer can easily be 
chemically modified in a controllable percentage of the side chains or 
cross-linked with other polymer chains. The polyesters obtd. can be 
used to form e.g. sutures, films or skin or bone grafts, or can be 
hydrolysed to produce optically active carboxylic acids or esters. 
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Abstract (Equivalent) : EP 274151 B 

A process for producing polyesters by aerobically culturing 
micro-organisms with nutrient limitation, characterised by culturing 
Pseudomonas oleovorans bacteria under aerobic conditions in a nutrient 
medium contg. an excess of a carbon source and a limiting quantity of 
at least one of the other nutrients essential for growth, and if 
desired recovering the biopolymer formed from the cells, the carbon 
source comprising at least one assimilable acyclic aliphatic 
hydrocarbon cpd. with the exclusion of n-octane. 
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Abstract (Equivalent) : US 5334698 A 

Optically-active polyester is isolated from Pseudomonas oleovorans 
cultured is a nutrient medium contg. 1 or more (6-7C) or (9-12C) 
paraffin prod, or 1 or more (6-12C) paraffin oxidn. prod, as carbon 
source . 

Polyester has units other than exclusively 3 -heptanoatetanoate) 
units shaving formula C (0) CH2CH2 ( (CH2 ) mCH3 ) 0 , (where m is 2-8). 

USE - Used in prepn. of a suture, film, skin graft, or bone graft 
Dwg. 1/8 
US 5135859 A 

Polyesters including units other than 3 -hydroxyoctamoate are prepd 
by aerobically culturing Pseudomonas oleovorans in a nutrient medium 
contg. excess C- source and a limiting amt . of 1 or more nutrient 
essential for growth. C-source comprises 1 or more (6-12C) paraffin or 
paraffin oxidn. prod, other than exclusively n-octane. The polyesters 
have the formula (I) where n = 2-8. USE - For making sutures, films, 
skin or bone grafts. The hydrolysed polyester may also be used as a 
source of optically active acids. 
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mfto. tttl<\±, xy 3.nTyXV\?)%.mt, 

40 mm<r)i&s.T\,zti ^x'irozk tftmx-b t . awm 

<i.l0.000«T^3Oji-fSJff MltftX'hh . X 'J 

-rmtcn&x-m, mKum&tmzitt. 
nmztfm^mmmirmkii*)Tg>h . tr. 
mmjm&bTtmzxnimi, ^ztz&mmt 
h. msam*. miif7nn*i\,MzmmL. mzm 
mmjx-. muiAtifmzhtzvmtfio. ksi 

?*. SSjSaE$rffaL, H;tlf5OM00nl?)gl2TX;tf 
50 '^-Y-tl. ftL,h.tzXW-®WUi, ZftX'JXX 



(7 

1 3 

t, «£tf.lOtt*flx*ywu+WJv-fci«3 

ti'sr-i'syX-m. *y-?-*)iMfcffli3Sl*± 
taW-^fctJ: 1 )®!?**. »*L 
<ti. TH^I<0?dd*ui:^?^, oi> 

&.Tyz+ v9ttmhti&. WMtz.<rym*X£T 10 

i^j^ct? *#£>*u>*yxxT/Hi. BW?yx* 
-f^a>o. £0£fti£!i-g?rt ; flli£$Ji6. fit*. 7 

h. 

•area 9. ionnettJisr^uxxr^^isitz 20 

*$h/i^'JxxT^jD*iH». fcJtt&BCfctT 
*ft*«OiB»fc»»tjl«-fft*&*««-r*. «i 30 

T^a^jifim^a ( t y ^ «t # / i * <ie 

y>ZI,Zj;&m£WSiC0&£miA981&zte Siet^C 40 
rf-i'-ht* (pha) /-tryxxr/k. fc-es><*y-3 

^liSft^tf. «ft9W^«»-C^«Sfl. (Ketela 
ar£>, Tetrahedron Letters 26 (1985) .4665 - 4668) , 

**yyy.*?ft*:*/7-fc. (S) - 



Wrtt2 642937 

1 4 

(S) -3~t KO*x;t??/X-K >f/H^f 
A, fc^(S)-3-hKD^^f*7x-h 
)l^XT)V-biitni-lZtl,zX^X. isji-YZi-z 

^•;-7-{i, (R) -3-hYn*i,<\*-t;x-hti 

ft*:. ^^T^WfcCJBlKSfUtf'J 

T.RliT^^^- (Oh) .Ob.i£tt7Vl^x^$- 
(Qh) .-i-CH=CHj,£^U I--Cm(i2-8fijRT 
*i. SKfcl/Cst-^yfcfflUfcitatli. AM** 
y-?-(J. t/v-R) - 3-t Fo+x^dfif^Rx 
x-f>M R =& Ht ) fc, (R) -3-t Kadfy*?? 
>»XXf-yKR=C 5 Hu) i<9*S£frTJ>l>. 

JBSSfiSfltotfyv-CfcttSt/v-wRlS (Jit 
T#S8 ) ti , 0 i-<m* 9 J 'J isxtftm-h 
r ). *<wmmLiz*;^-<?>*+)V3iX7-tVi, iix 
7aW57<-b.&£lt:'?xx«.?ha*hV- 

X +0* y - 3 -fc K o^f x/fV- h wascwt i 

Braunegg^ (Eur. J.Microbiol .Biotechnol .6 (1978 ) 29 

-37) eytimzmrSuxWfcLt:. 

tz*:;-?-(r>*+)V3~XT)V* . #X?V?h?y7 < 

-T'#*rt*. 2^><r>\:-9<T)imW-£iix9u-?\.7 
yy <-t-7XX^7 WU£SH2|sj|l;:jjcf . *20AI2 
Lfc«JB<0#*r»<>5GLC/ \' ? - > £ ^ 

5. *20BmitS® : OrGLCt-?<7)MSA^-y$:^ 

mizti\nt:—m3-t vn*i,*7?>&* 
f-iixxT/^y^-corn h yftST'J) 0 , 192ki>»t 

x/t-S-ijrf. *52l2C:ti. «t 0'h§^LCtr-?coMS/\- 
WhlVMlziHilV-tlitlxflx 
3-t Ho4f-/Mty^f;u^f^rnhyft 

i^^aSr^a-Ft^cO.ltyv-tcWLTBBJtf 

BlirPllD*4MWSrffofc (»3B) . m30li. ^-^^ 
/ y y xmzMi h 4 1/ 3 >c0^r(BJfc J: 
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1 5 

X'h 6 . a^tC(i3-048UB^l' -/ h tfffiv i&fifc . ft 

0. l-4.0il §Jfc7>*HBS$m£ X y*<> H A-^frMFT 3 

t£»-f £. OWf, 3<0aUS£«KU-y YiV>% (V/ 
V) <Oi?K$r^tf^^y-;l,^SE2«HcS!S|)5L.2ili07 
Dn**A«ni*. £ix£>l£ 
E5rl<XrCT'140frl3J. V/^*7M ?**-5-T8tff 

1.0«ltf>*£;ftni., ^y?- fcL£* J M'X.xf;Hr, 
KMF ^P3£*!»£20#fSItf /P-f y 7 X 5 **Ha&»m 
ttaj-f*. SS'fcftK ( 5^|B!.4000X g) TMm&i 

ft*. 

*9Jl*l*<£TS>3Wtti. 3/*-K*** *M" 
#7>;UF4-1L (ATCC 29347) fcJfllrVCfrofc. 

■IWFWftCiO ,3<rct:Tt8l7'U-h (200tpb)± 

HgSft-7H 2 0 0.2g/« 
^x^gG^b'J^A 2.0g/« 
NaNH» • HPCk • 4H2O 3.5g/« 

K2PHCU lO.Og/t 
1000* KT 111/ 1 

1000' mi, in Hci^fls^rttfosgfc-ci)',, 
a*«BLfcttfcioi*. 1000' mtji n jarwa*?* 

& : 

FeSO»-7H 2 0 2.78g/« 

MNCh-4H20 1.9Sg/t 

CoS0»-7H 2 0 2.81g/« 

CaCl2-2H 2 0 1.47g/t 

CuCl 2 -2H20 0.17g/i 

ZnSO»-7H20 0.29g/l 

s-in Hciwan-r*. 

xism.uomm (mmm?>?8s&gs. cs 

TR) fcMfrlOE- ftifcSrAil. £tfOffclS«T'*SpH 
6.9l.:JfftLT. 3^trjL-^-Wlt»T*5% NHafclN H 2 

ED.0.T. ) £60%£5ftftft£. ^SAf^nytx- 



1 6 



e« tmu. ttT<om.i:im ■. 

K2PHO»-3H 2 0 7.5s/ 1 

NaHUPHOi • 4lfe0 3.5g/« 

KfoPft 3.7g/« 

1000 ■ MT lil/ i 

100-.M MgSCU 10il/t 

1000* KTt}JiBMgS04jg«<7)A$:. L£ 

10 atjoifc. J:tfX*/U^-jRfc IT. 10 

-20% (v/v) fOJj-^^y^jniJt. ;<o*sws-r>^ 

-7££Z[Mm%t1&&tXm^Zt.6.SK/ml<7>mi& 

£1»£»LT. *i8B*K (Witholt.J.Bacteriol.10 
9 (1972) 350-364) fc#y?HMUI <JB2«fcJ: 

*5BAIi. *fift*W« U«x=0.48) CORBCC. * 

20 OffiT-fSfc. ,1f'J"7HR*4«tt** (ft*rMttt 
Sft£015%) . 

NWR:E" igfJttfi, 2N KOHfcitflN H:S04 fcSaiirr*.! 

X, 835E ■ Wftfcfflnfc : 
30 P*IR:E« i*tt*40ffiCWRL. S*£NH4Cl<9jr?17i 
M*?iD£T, iS*pHli,2N K0HJ3 itf2H HjS04 

iir. «jB!im*?rift:-r*. 

SM»:E« ^flSt.lOOiM NgSO^^ft^T:. *4*<OMgS0 

*$tnixmm&to.Mti. -f-t-r*>4JiwMgch 

SrJnitft*5««?:0.6rti: Lfe. pW±.5%7y^-7 
fcfflHTMKU:. I<0^«"CI±.2«/ilWfflBM!f**« 

MgiWIS:E« tgift^.lOOrfl KgS04t;ft^T. *4Jt^)M«S0 
40 4$rl)DxtjRI»aWCS-0.1iMi:U, f LT*>*M?)MgS0. 
5:llDiTft#?aiJt?:0.9^i: Uc. pH<i.5%7>^xr 
fcfflv^TPULfc. ;ot$iftTI±.l«g/«l<0«IB$*a* 

li. IB50tc^-fJ:o(c5a!ry-4. «5HAi29«OM 

50 r. *5aBttvy**'*j>mmm. m5®ai>)>& 
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1 8 



mm 




p 


15 


s 


7 


MS 


10 


N 


15 



10 



5.flS^f57-fyfc:J:4jtfyv-tf)jg* * 

£2. : Ha m-r * * y \z w l r > ^ 



ffl»»<0±«rW3JI»J:-5t:ffV\ -£lT*tS»£± 

(*6HA) .n-A.7-^y (366HB) .n-Z-J-V (9 
60C) ,n— (3S60D) .n-^VrilV (£6 
HE) , iJi^n-Hr^y (»6HF ) HA 

ttMK&K*. •eLTawiA'-^^yv-^Mi-^ 

-%XTf*ff>mjlL 





-(TDM 

(1) 


(BMXS 


(3) 


3-0H-C6 


3-0H-C7 


3-OH3 


3-0HC9 


3-0H-C10 


3-OK11 


3 0H-C12 




1.2 


22 


1 
















6.7 


22 




1 














12.5 


31 


0.11 




0.89 












9.2 


27 




0.33 




0.67 










12.5 


31 


0. 10 




0.68 




0.24 








8.4 


54 




0.23 




0.63 




0.14 






3.4 


54 


0.02 




0.31 




0.36 




0.31 



<2) -r * * «j T-«»*i**fc»r swmHr * o , *wum, 

3-0H-C8:3-t Kn*i/-^*tyi-|. 
3-0H-C7:3-t Yr>*-/-^?9 
3-0H-C8:3-fc Kn + *y x- Y 

3-OH-O: 3-t Ko + wt^i- h 
3-0H-C10:3-t KB*^-7»*ys-h 
30H-C11 :3-t Ko^^yfijyx-h 
3-0H-C12:3-t Kn + iz-K^A/x-h 



7^VtJfLT.-Ky-7-$-^«L»SCfc*«i5*»4. ft 

$ *^c 6 (c^firt & . c 8 J: irts * / v s 50 



izj.-Ft'tX *V*XyyX\t, *fcn-*\,7 
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fZ * 'J , ) \* 7 7 4 U V- 1 tt*fc -5 fclfijft* 

#JO*H(i,3-t Fn*j^r-tyg*xx-f^fc3-t 
-?*tte3-t Vu**/*9?>f&x.X 3 f>i],t 3-fc H 

J:0«vM»lWflnSr#t4. ttiGT *e-7£* 
*3<i. «*^*U7<>KJ:^T£WI£»(c£jS 





*>*(*) 


TO 


(I) 


r> 


8.0 


25.0 


3-0H-6:0;3-0H-6:l; 
3-OH-8:0;3-0H-8:l 


> 


6.3 


24.0 


3-GH-9:o;3-OH-9:i 


> 


3.4 


26.0 


3-QH-8:0:3-0H-8:l; 
3-OH-10:0:3-OH-10:l 



3-CH-6:0:3-t Kn+i/^#t;x-h 
3-CH-«:l:3-t Ko*j/-5-'s*t;i- y 
3-CH-7:0:3-t Ka*^^yi-(. 
3-CH-7:i:3-t Fn^-B-s/* /x- h 
3-CH-8:0:3-t Ko*^;?;i- h 
3-CH-8:l:3-t \-'a*y-7-f ? 9 /x- h 
3-CH-9:o:3-t Fn+W^Vx- h 
3-CH-9:l:3-t Ka*i/-8-/±y x- h 
3-CH-10:0:3-t Kn^ff* Vx- h 
3-CH-10:i:3-t Kn*->-9-r*>' x- h 
3-CH-ll:0:3-t Ko+i/^^/i-h 
3-CH-ll:l:3-t Ka#i/-10-^>7»*yx- h 
3-CH-12:0:3-t Ko+i/KfAVx-b 
3-CH-12:l:3-t Fn*-/-ll- KxA^x- h 



10) m*2 6 4 2937 

20 

fc. tfyv-tfift*o*/"7-*4,||iSi»fi4iJW 
or. ;w 1 -^fy,]-')^* 

10 7.n-*?*y/l-jt??>a£ftfcJ;*iKy 

££W) £55% (^?ry{2«kl.4W;l56Ja#HB) o 
IB*>tfyv-*4ifct4fc*>fc. ya-Ktt^. *U 

oiz&tltz. 



30 









6:0: 6:1 


:8: 0 


:8:i 


100:0 


0.0 


o.ii : o 


:0.89 


0 


75:25 


8.2 


0.07: 0.001 


:0.85 


0.08 


50:50 


18.4 


0.06: 0.01 


:0.75 


0. 18 


25:75 


30.2 


0.03: 0.01 


:0.67 


0.29 


0: 100 


54.4 


0.07: 0.07 


:0.38 


0.48 



40 *77A yti£V*l'7 4 y<T)i&&faj)>t>itift?l> 

ft-sx, yv-*« 
8. ftwflHbkJsc j * « y v-*>jme 

50 HW^tg^v^ttt^^o-C, Zht.&Kltn-* 
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2,2-^>?-/wx:/*> 
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2 f 2-^>^u*?*> 
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9. mwftiz 

^7>XTF4-IL (ATCC 29347) frffiHTtro*. Z<7) 

-MZ X 5£Wt*<0* 'J V-»fi£(CO(, >T : 
GPo-12:0CTT7X5 KfcfijlfcLSrVtfPo-l, 
PpG-liva-H^-fX Tf-y.ChakrabartyKJ:*)* 

PpG-6:0aTT5X* KSrfttt-fSPpC-l. 



30 



30 



40 



PpS-124:CAM/0CT»£T5X$ Kfrftft-fSPpG- 1 . 

w ti (> oSfttli . 250«l tfox- P 4 -f - 7 5 x =j 4> 
O50ilE' igift <3S3Jg#!$) T\4%*??y, ifcliO 
CTT7X 5 Ftffcl >*£Kli.4% 1 9 

fz. 

H : opo-i smmmzji 5 * 

'J -3- fc K n * •> * ? 
7 / x- t> 0)4^ 



10 





S K 


3LW 


*'Jv-0*(%)lll 




50aiCQ# 


TV- h 
± 


GPo-1 


OCT 




5.9 




GPo-1 


OCT 




2.9 




GPo-12 








6.1 


PpG-1 


_ 




7.7 


24.8 


PpC-6 


OCT 




1.8 




PpS-124 


CAK/0CT 




0.02 


+<2) 



(2): frftajojfiB. 

T^XSKfc&ftLfr^l*, -t^^PpG-lA*. *Q 
te^tc^'J - 3 - 1 Yu*i,TH /x- b 

f»^>*utlS*J±, itzTfotiS-fo, T/t-rtF. * 

#ym*.-mmtLTm^i>m&izi>. .-Kt;7-£ 

fi£*^£::i£iPJi-f£a», fcSuii^-f 
10.^'J-3-h Hn^-xT;^yx-KiO,-Jf';-7-^f 
14 

MfU^'J-3-t Kndf^^^yx-h-3-t K 
D^x^-tyx-h (phoh) hJit/Hm^'J -3-t 
Ho^f^7^yx-h-3-t h'Ddfx^^^yx- 
N-3-t Kn*£^vJf-tf-yx-^-3-t Hn^fy^ 
^••■tyx-h (PU01IU) CD^-Ti (MU) . St* (Ti) iJ 
J:^7Xteg;a* (T«) S-i^L^. »^>^«?rS 
7U^t. imnKMZ, ^'J-3-hKn4r^7'^l^ 

(phb) ^at^-r. 



50 



(12) 



23 

«7 : X »J-7-©4«t 
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T.CC) 


TcCC) 


PHB 


8.0X10* 


167 


-4 


PHOH 


2.8X10* 


56 


-35 


PHOHU 


2.8X10* 


B 


~35 



(mow*)) 



24 



^D7h/77<- (GLC) . tix^mB&xv 
CJi, ~?XX^?V)V (MS) <Ofc££jjrf. 

*40l4;f?'J-3-t Hn^yT/^y||xxf/W 

S6EK4, a«*J0RTT«'9r<On-v'?5 7 -c VlztiWX 

3 - h Hndf i/r/^SiAf/^ti^it. 

^^7>XtcJ: 9£f£ Lti a'4 'J v-OGLCfl-ffio 

*80<i*;?;?y (SB80A) fc*?-f> (3S8E!B> 
20 tTftjRfi/^^lfyv-^nx^h;^*^. 
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0 < 8 12 100 



50 200 250 



300 
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